In the present study, eighty-four Hy-Line W36 laying hens in two experiments were distributed in 7 treatments with 3 replicates of four hens each. Each treatment, hens received 3 dipping/2 min every 48 h. Residual activity was done by counting lice one month after dipping. Treated hens with no live lice were reinfested with 20 lice and repeated during three months. In experiment one, aqueous suspensions of three plant extracts were tested as dips for control of MS lice: a) Neem (Azadirachta indica) 500 ppm; b) Ruda (Ruta graveolens) 11,700 ppm; or c) Solanacea (Ardisia solanacea) 50,000 ppm; d) Negative Control (water). After the first dipping, a significant difference (p<0.05) in the number of dead lice were observed in the hens that received Neem (84.1%) or Solanacea (98.1%), however, after the second and third dipping, all treated groups showed a significant increase in the number of dead lice compared with the control. Average after the 3 dips was: Neem (93.6%); Ruda (85.2%); Solanacea (98.2%); Control (49.1%). One month later, all 3 treated groups had 0 lice compared with 38 lice in the control group. Counts of live lice at two months after first reinfestation were: Neem (0); Ruda (1); Solanacea (43); Control (51). Counts of live lice at three months after second reinfestation were: Neem (0); Ruda (15); Solanacea (NA); Control (60). In experiment two, 3 aqueous suspensions were tested: group 1) Ruda tincture 50,000 ppm; group 2) Coumaphos 1,000 ppm; or group 3) M. anisopliae 50,000 ppm. After the first dipping, a significant difference in the number of dead lice were observed in the hens that received Coumaphos (100 %), however, no significant differences were observed between treatments after the second and third dipping Counts of live lice one month later were: group 1 (2 lice); group 2 (0 lice); group 3 (38 lice). Counts of live lice at two months after first reinfestation were: group 1 (13) and group 2 (16). The results of the present study suggest that some alternative bio-control methods for lice in laying hens are effective.
INTRODUCTION
Chewing lice (Phthiraptera: Amblycera, Ischnocera) are important poultry ectoparasites. Living mainly on the skin, amblyceran lice may cause irritation of the skin, restlessness, overall weakening, cessation of feeding, loss of weight, inferior laying capacity and skin lesions that may become sites of secondary infection (Mullen and Durden, 2002; Sychra et al., 2008; Wall and Shearer, 2001) . The most pathogenic are hematophagous species-Menacanthus stramineus and Menacanthus cornutus. They may cause anemia, heavy multi-focal skin lesions or even dead of infested birds (Prelezov and Groseva, 2006) . With regard to the economic importance of chewing lice on poultry, various aspects of their biology have been studied, such as distribution on the host body, population dynamics, geographical distribution or economic harmfulness (Bradley et al., 2009; Fabiyi, 1996; Trivedi et al., 1991) . Furthermore, these parasites may transmit agents of harmful diseases (bacteria, viruses and Protozoa) to man and/or to his domestic animals (Vreeken-Buijs et al., 1998) . Several control methods including chemical control agents have been recorded. More than 35 compounds including organochlorines, organophosphates, pyrethroids, and carbamates have been applied against the poultry ectoparasites (Nordenfors et al., 2001; Thind and Ford, 2007) . At the same time some alternative control methods such as the biological control using the bacterium Bacillus thuringiensis were also applied. The latter method was proven to be also effective against a number of dust mites (McKeen et al., 1988; Hassanain et al., 1996) . Plant extracts can be used for scientific testing, to find out what nutrients or chemicals are in the plant. Several plant extracts have indicated to have efficacy against mite and lice in poultry (Fathy et al., 2008; George et al., 2008) . The objectives of the present study were to evaluate the effectiveness of alternative bio (Menacanthus stramineus) and the northern fowl mite control methods for lice in laying hens.
(Ornithonyssus sylviarum). The presence of both these 
MATERIALS AND METHODS

Experimental design trial 1:
In this trial, forty eight laying hens were distributed in 4 treatments with 3 replicates of 4 hens each. Aqueous suspensions of three plant extracts were tested as dips for control of MS lice: a) Neem (Azadirachta indica) 500 ppm; b) Ruda (Ruta graveolens) 11,700 ppm; or c) Solanacea ( Ardisia solanacea) 50,000 ppm; d) Negative Control (water).
Experimental design trial 2:
In experiment two, thirty six laying hens were distributed in 3 treatments with 3 replicates of four hens each. Aqueous suspensions tested were: group 1) Ruda tincture 50,000 ppm; group 2) Coumaphos 1,000 ppm; or group 3) M. anisopliae 50,000 ppm.
Data analysis:
In trial one, a 4 x 3 factorial analysis was performed to evaluate the four extracts tested and dipps. In trial two, a 3 x 3 factorial analysis was performed to evaluate the three extracts tested and dipps. Statistical significance was considered at p<0.05 (SAS Institute, 1988) .
RESULTS AND DISCUSSION
The two most common ectoparasites found in caged laying operations are the chicken body louse parasites on the same hen host has rarely been observed. Because the economical importance of these pests in poultry production, improved control measures, including herbal or biological, must be pursued to avoid economic losses and achieve sustainable control (Bradley et al., 2009; Fabiyi, 1996; Trivedi et al., 1991) . (60), these data is summarized in Table 3 . Table 2 summarizes the number of dead lice counted in seven anatomical regions of hens treated with three different products in trial 2. After the first dipping, a significant difference in the number of dead lice were observed in the hens that received Coumaphos (100%), however, no significant differences were observed between treatments after the second and third dipping. Counts of live lice one month later were: group 1 (2 lice); group 2 (0 lice); group 3 (38 lice). Counts of live lice at two months after first reinfestation were: group 1 (13) and group 2 (16) suggesting that the tincture of Ruda with 50,000 ppm was numerically better than Coumaphos. Several chemical compounds are still used to control ectoparasites in poultry (Meyer-Kühling et al., 2007) . However, there arise questions onto the safety of the administration of these products. Phoxim residues in eggs w ere shown by using high performance liquid chromatography diode array analysis after treatment of stocked poultry housing facilities (Hamscher et al., 2007) . Moreover, propoxur residues in eggs were determined when applying the same analytical method Values presented as mean ± SE. Means presented represent the. Different letters indicate significant differences between treatments (p<0.05). In each treatment, hens received 3 dipping/2 min every 48 h Dermanyssus gallinae naturally infecting poultry in thuringiensis against the red mites infesting poultry is Egypt. Parasitol. Res., 103: 481-485. also not advisable, since the exotoxin produced by the George, D.R., K. Callaghan, J.H. Guy and O.A. bacteria is toxic also to vertebrates (McKeen et al., 1988 
